Growth and cellular proliferation of antral follicles throughout the follicular phase of the estrous cycle in Meishan gilts.
Meishan gilts were ovariectomized 2 h after an i.v. injection of 5'-bromo-2'-deoxyuridine (BrdU, a thymidine analogue; 5 mg/kg body weight) on Days 15-19 of the estrous cycle or 24-30 h after observed estrus (post LH, PLH). All antral follicles > or = 3 mm from one ovary were fixed in Carnoy's solution. Granulosa and thecal cell labeling indexes (LI; percentage of nuclei staining for BrdU) as well as LI of cells within the basal, middle, and antral thirds of the granulosa cell layer were estimated for each follicle. In addition, antral and granulosa cell layer volume, granulosa cell layer thickness, granulosa cell density, number of granulosa cells, and number of S-phase cells per hour were estimated for each follicle. Mean follicular diameter increased linearly (p < 0.01) from Day 15 to PLH, with a growth rate of 0.77 mm/day. Granulosa and thecal cell LI decreased (p < 0.01) from Day 15 to PLH; however, granulosa cell LI was greater (p < 0.01) than thecal cell LI on Days 15 and 16 but less (p < 0.05) than thecal cell LI on Day 19. Follicles collected from PLH gilts contained no labeled granulosa cells. Cells within the basal third of the granulosa cell layer contained fewer (p < 0.01) labeled nuclei than did cells within the middle or antral thirds. In addition, LI within the basal and middle thirds of the granulosa cell layer decreased (p < 0.01) from Days 15 to 18 and from Days 15 to 17, respectively, whereas LI within the antral third remained constant from Days 15 to 18. Granulosa cell layer thickness was greatest (p < 0.01) on Day 15, then decreased (p < 0.01) and was similar from Day 16 to PLH. Granulosa cell density was similar from Days 15 to 19, then decreased (p < 0.01) for PLH gilts. Antral and granulosa cell layer volumes increased linearly (p < 0.01) from Days 15 to 19 and Day 15 to PLH, respectively, resulting in 2.8 and 1.9 volume doublings and doubling times of 1.4 and 2.7 days, respectively. Number of granulosa cells per follicle increased linearly (p < 0.01) from Day 15 to PLH, resulting in 1.5 cell doublings and a doubling time of 3.3 days. Number of S-phase cells per follicle per hour was similar from Days 15 to 18 and then decreased (p > 0.01) from Day 18 to PLH. In summary, the percentages of proliferating granulosa and thecal cells decreased throughout the final stages of antral follicular development. Differentiation of granulosa cells occurred from the basal to the antral area as follicles matured. We proposed that, during the latter stages of follicular development, the rapid increase in follicular diameter resulted primarily from expansion of the antral cavity, whereas increases in the granulosa cell layer volume and number of granulosa cells per follicle maintained a constant granulosa cell layer thickness.